Experience rated Disability Insurance (DI) premiums are often advocated as a means to stimulate firms to reduce DI inflow and increase DI outflow. To assess the size of these intended effects of experience rating, this study provides an empirical analysis of the effects of DI experience rating in the Netherlands. We use a difference-in-difference approach with administrative matched firm and worker data that exploits the removal of experience rating for small firms in 2003 and 2004. According to our results, removing experience rating caused an increase of DI inflow of about 7% for small firms, while DI outflow decreased by 12% as a result of the reform. We argue that these effects were largely confined to the sickness period that preceded the DI claims assessment, as well as the first year of DI benefit receipt.
Introduction
According to the literature, one of the most important conditions for preventing work disability is that workers should receive timely interventions and work adaptations (OECD (2010) ). In this respect, a key role can be played by rms that facilitate the return to work from sickness (Autor and Duggan (2010) ). Using Disability Insurance (DI) premiums that are experience rated may therefore be an eective measure to increase rms' awareness of DI benet costs, reducing the number of DI beneciaries. Still, the literature on the eects of experience rating is limited (Tompa et al. (2012) ).
In this context, the Netherlands provides an interesting setting to study the eects of experience rating. After DI enrollment peaked at 12 percent of the labor force in the Nineties, the Dutch government implemented several reforms to reduce the number of DI beneciaries. One of these measures was the introduction of rm experience rating in 1998. Most countries that provide Workers' Compensation use experience rating to nance disability benets, whereas the Netherlands and Finland are the only countries with experience rating for public DI benets.
In the Netherlands, the DI premium for both rms and governmental agencies is based on the DI costs of its (former) workers. In the period that is under investigation in the current study, annual rm disability risks were dened as the disability costs of DI benet recipients that entered into the program over a time window of ve preceding years, divided by the average wage sum over the same time window. Next, the DI risk was translated into the DI premium that was paid by rms over their current wage sum. This premium was capped by both a maximum and a minimum premium. Over the years, the maximum DI premium peaked in 2004 at about 9% of the wage sum for rms classied as large. For the remaining group of small rms, DI maximum premium rates were set proportionally lower, at 75% of the maximum premium rate of large rms.
To study the eects of experience rating, this paper exploits the removal of experience rating for the group of small rms that took place in 2003. This removal of experience rating allows us to use a dierence-in-dierence (DiD) design, with large rms as a control group for which experience rating incentives did not change. We study whether the removal of experience rating increased the DI inow and decreased DI outow rates using 2001 and 2002 as pre-treatment years and 2003 and 2004 as successive years were the reform was enacted and may have aected DI inow and DI outow. In the empirical analysis, we use matched administrative data from Statistics Netherlands on rms and (former) workers between 1999 and 2011. We enrich these data with DI spells as well as other demographic and labor market characteristics. This results in a data set with over 250,000 unique rms and almost ten million workers who are eligible for DI benets.
Throughout our analysis, it is important to stress that two important reforms took place in 2005 and 2006 that probably have aected small and large rms in dierent ways. This in turn has limited the time period we use for our DiD design. In particular, in 2005 the sickness period that precedes DI benet receipt and for which rms are nancially responsible was extended from one to two years. And in 2006 a large reform of the DI system took place that introduced the distinction between two types of DI benets: one for workers who were permanently and fully disabled, and one for partially and/or temporarily disabled. Experience rating did not apply to the new scheme for permanently and fully disabled individuals, thus restricting the experience rating incentive to new partially and/or temporarily disabled individuals. Overall, both reforms substantially reduced the inow into DI and the coverage of experience rating.
Although our preferred model focuses on the pre-2005 period, we will also present additional DiD analyses that exploit the re-introduction of experience rating for small rms in 2008 to obtain estimates of the eect of experience rating on DI inow and DI outow. Moreover, we will re-estimate the pre-2005 analysis on a sample of individuals where we exclude workers that would not have been entitled to DI benets if they applied after the reforms. As such, we try to gain more insight in the specic ways the reforms may have altered the potential impact of experience rating.
Generally, our ndings are in line with economic predictions. In the time period under investigation, we nd that experience rating reduced inow into DI and increased outow from DI. These results are robust with respect to sensitivity analyses on the setup of our data and the specication of common trends. As to DI outow, we nd eects to be conned to partially disabled workers only. There is no evidence of experience rating in the post-2005 period. We argue that this decrease in the impact can largely be attributed to the extension of sick period to two years that precedes DI benets.
This paper adds to a literature on experience rating that is still limited. For the Netherlands, Koning (2009) studies the unanticipated eects of experience rating of rms who experienced an increase in their DI premium. Van Sonsbeek and Gradus (2013) estimate the eect of experience rating in the Netherlands, using aggregated sector data. Both studies nd that experience rating reduced the inow into DI, with an estimated impact of 15% of the DI inow rate. Korkeamäki and Kyyrä (2012) study the eect of experience rating by exploiting a pension reform in Finland. They nd signicant eects of experience rating for older workers on both the inow into sick leave and the transition from sick leave into disability retirement. 1 Experience rating is more widespread in private Workers Compensation (WC) schemes that are provided in Anglo-Saxon countries than in DI schemes that are provided publicly. Most studies on WC focus on outcome measures like fatality and injury rates. From these studies, the picture that emerges is that experience rating reduces disability claims costs (see Hyatt and Thomason (1998) or Ruser and Butler (2009) for survey studies). 2 At the same time, there is evidence pointing at unintended eects of experience rating, like increased claims control and increased pressure not to report injuries (Ison (1986) , Lippel (1999) , Strunin and Boden (2004) ).
This paper proceeds as follows. In the next section we describe the Dutch DI system and in Section 3 we discuss the method of experience rating. In Section 4 we present our data. We discuss the empirical implementation in Section 5.1 and present the results from the estimations in Section 6. Section 7 concludes.
Institutional setting
Until recently, the Dutch DI system could be characterized as one of the most generous schemes of OECD countries (OECD (2010)). Although several reforms have been introduced to make it less susceptive to moral hazard problems, the Dutch DI scheme still diers from most DI schemes in other countries in important aspects. The level of the benets is based on the dierence between the pre-disability (covered) earnings and the residual earnings capacity, where the residual earnings capacity is the income the individual could earn conditional on his or her disability. This means that disability is measured as a percentage, rather than an all or nothing condition. Moreover, the Netherlands is one of the few countries where the DI program covers all workers against all incomes losses that result from both occupational and non-occupational injuries (LaDou (2011)). DI claims are assessed by the public benet administration called UWV (Uitvoeringsinstituut Werknemersverzekeringen), which roughly translates as Employee Insurance Agency.
Since the introduction of the generous DI scheme WAO in 1967, the Dutch DI stock had been increasing and the DI inow stayed persistently high ( Figure 1 ). The generosity of the system made it susceptible to moral hazard problems; for both rms and workers the scheme functioned as an attractive alternative pathway 1 Note that there is a related literature that studies the eect of experience rating in the context of sickness benets, see e.g. Fevang et al. (2011) and Böheim and Leoni (2011) .
2 For the US, we refer to Ruser (1985 Ruser ( , 1991 , Seabury et al. (2012) and Bruce and Atkins (1993) specic studies on experience rating. In addition, Campolieti et al. (2006) shows evidence for Canada and Lengagne (2014) for France. into unemployment (Koning and van Vuuren (2007) and Koning and van Vuuren (2010) ). Starting from 1996, the Dutch government implemented various reforms that increased employers and workers incentives to decrease DI enrollment (Figure  2) .
To start with, the sickness benet program was privatized in 1996, making employers fully nancially responsible for the rst year of sickness benets of their workers. Employers incentives were further enhanced by the system of DI experience rating that started in 1998. 3 Since then, the DI premium for Dutch rms is based on the actual DI benet costs of their (former) workers. The calculation of the DI premiums will be explained in the next section. The ability of rms to deter DI claims was (and still is) limited, as claims follow automatically after the sickness period has ended.
In 2002, the responsibility of rms has also been increased by a more stringent system of gatekeeping, see De Jong et al. (2011) for a detailed description of the gatekeeper protocol. As a result, rms have become responsible for the work resumption of sick workers, with the obligation to draft a rehabilitation plan together with the sick worker. DI benet claims are only considered admissible if they are accompanied by a return-to-work report, containing the original plan and an assessment as to why the plan has not (yet) resulted in work resumption.
Since 2005, the sickness period that rms are responsible for was further extended from one to two years in 2005. This increased the employer incentive to prevent sickness, but also implies that, as of 2005, individuals entered disability benets after two years of sick leave instead of after one year. This caused a substantial drop in DI inow in 2005 (see Figure 1 ).
Finally, the most recent reform in 2006 entailed the start of two dierent types of DI benets: the IVA (Income scheme for Fully Disabled) benet for the full and permanently disabled and the WGA (Act for Partially Disabled workers) benet for partial, or temporarily full, disability. Figure 1 shows that there are strong reasons to believe that, all together, the DI reforms have been successful in curbing DI inow since the start of this century. Koning and Lindeboom (2015) argue that the key to this success has been the intensied role of rms in preventing long-term sickness absence and subsequent disability, with a strong emphasis on early interventions. Firm incentives increased the economic urgency among rms to exert sickness and accident prevention and workforce reintegration activities, while the Gatekeeper protocol has facilitated employer awareness and guided rms in their new role. That said, it still remains unclear to lands (1994-2011) what extent the experience rating system has contributed to this process.
Experience rating in the Netherlands
In this section we explain the calculation of the experience rated DI premium of Dutch rms. We rst discuss the general method of calculation of experience rating in 1998 and then present an overview of changes in the calculation of the premiums over the years. To shed some light on the consequences of these changes, we also assess yearly variation in the size of DI experience rated premiums, which is measured as a percentage of the total wage costs of a rm.
Setting of experience rating
To start with, the experience rated DI premium of Dutch rms is based on the individual disability risk of a rm. The disability risk is dened by the Employee Insurance Agency (UWV) as
where S t,τ are the disability costs of rm i in year t for recipients that entered into the program at time τ (t ≥ τ ). As the equation shows, disability costs are divided by the insured wage costs W t at time t, so as to obtain the disability risk d t . Both the DI benet costs and the wage sum are registered with a delay of two years and are summed over several successive cohorts of workers. In 1998, the time window for the disability risk was ve years, so T = 4. Particularly for starting rms, the information that is needed to calculate the disability risk is incomplete. The disability cost percentage is then calculated over the longest available time window, and subsequently rescaled to a time window of ve years. Although this way of rescaling (articially) increases the spread of DI risks, the eective impact in actual premiums that are paid is limited. In particular, in almost all cases rescaling applies to small rms that either have no disability costs or would have paid maximum premiums also in the absence of rescaling.
Note that the annual wage costs are averaged over the same time window as for the disability costs, thus diminishing the potential impact of the volatility in wage costs. This way of smoothing results in some cross subsidization of the experience rating system: when multiplying the disability cost percentage with the current wage costs, rms with high wage costs growth rates will pay more than their disability costs, and downsizing rms less than that.
Next, the rm DI premium p it that follows the individual disability risk is capped by minimum premium p min and maximum premium p max :
This means that every rm pays at least a uniform minimum premium. Moreover, the premium cap implies that the experience rating system is`incomplete' to some extent: higher disability costs result in proportionate increases in the DI premium up to the maximum premium, but over-users do not pay the additional costs they impose on the system. Next to DI benet costs that originate from rm start-ups and rm bankruptcies, the costs of over-users are nanced by the minimum premiums.
In the time period under investigation, the values of the minimum and maximum premium vary with respect to rm size, the argument being that small rms are more susceptible to exogenous variation in their DI cost percentage. Initially, small rms were dened as having total wage costs that are smaller than the average wage costs per worker in the Netherlands, multiplied by 15 (workers). Maximum premiums are set equal to four times the average premium for large rms and to three times the average premium for small rms. Then, using an iterative algorithm, the minimum premiums are set at the level that balances the total disability costs with the collected premiums. As DI cost percentages of small rms are more likely to be bounded by the maximum, the minimum premium is higher for small rms. For ease of exposition, equation 2 abstracts from any dierences in DI benets that stem from the delay in the experience rating system of two years. That is, if the current average DI risk exceeds (is smaller than) the DI risk at t − 2, the premiums will be increased (decreased) proportionally. In the years before 2005, the DI risks were downscaled by at most 17%, but after 2005 upscaling of around 30% was applied.
As a nal remark, it should be noted that the introduction of experience rating was combined with the possibility for rms to opt out from the public system to private insurance companies. Between 2001 and 2004, at most 3.8% of the rms opted out from the public system (Deelen (2005) ). Also, Hassink et al. (2014) , who investigate the years 2007-2011 wherein the share of privately insured rms equaled about 30%, show that opting out had no eect on DI inow rates. We thus do not expect opting out to change substantially the incentive of DI experience rating.
Experience rating over the years
Over the years, the calculation method of DI experience rating has not changed fundamentally. This however does not mean that the eective impact of experience rating on individual DI premiums has remained constant over time. Most importantly, experience rating was abolished for rms that were classied as 'small' in 2003 and replaced by a system of sectoral premium rates. In 2004, the coverage of experience rating across rms was further reduced, as the group of 'small' rms was extended from 15 to 25 times the average wage costs in the Netherlands. Firms with wage costs between 15 to 25 times the average wage, thus were still experience rated in 2003. Since 2008, however, experience rating was re-introduced for smaller rms. It covers the DI benet costs of the old WAO scheme and the new WGA scheme for temporary and/or partial disability. Experience rating no longer applies to individuals with a disability degree of less than 35% who entered DI after 2005, as this group is no longer eligible for DI benets since then. As the total costs of these two new benets schemes together are gradually decreasing over time, the total sum Figure 3: Range of experience rated DI premiums, measured as percentage of wage costs and stratied with respect to rm size (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) . Firm size is based on the total wage costs of the rm. 4 Source: Own calculations, based on UWV data of DI costs that are experience rated decreases over time as well.
Due to the above mentioned changes, we observe substantial variation in the potential range of the experience rated premiums across years (see Figure 3 ). With additional DI benet cohorts that were annually added to the individual disability risk, the spread of experience rated premiums increased in the rst years of DI experience rating between 1998 and 2003. However, lower experience rated DI costs caused by the extension of sick leave benets in 2005 and the new DI scheme in 2006 have eectively reduced the spread of DI premiums to levels that are fairly constant since 2007.
To shed more light on the importance of the the minimum and maximum DI premium, Figure 4 presents the distribution of the premiums for all rms, using administrative data from UWV. Clearly, the vast majority of small rms without disabled workers that were assigned to them pay the minimum premium. In the years 1999-2002, around 5% of the small rms paid the maximum premium; in 2008-2011 this percentage decreased to around 3%. While most small rms pay either the minimum or maximum premium, the majority of the rms that are classied as 'large' pay a premium between the minimum and maximum premium.
Figure 4: Distribution of experience rated DI premiums of rms: minimum premiums, maximum premiums, and premiums in between minimum and maximum (1999-2011). Source: Own calculations, based on data from UWV
Data
In our analysis, we use various administrative data sets from Statistics Netherlands that contain information on DI benets and employment spells that are observed between 1999 and 2011. Data sets from Statistics Netherlands can be linked with unique rm and worker identiers. As to rms, we also observe the administrative information from UWV that is needed to calculate their DI risks, including their status as 'small' or 'large'.
Unfortunately, rms in the UWV data do not have equal identiers to those of Statistics Netherlands until 2009. This means that the classication of rms into 'small' or 'large' can only be derived from the information of wage sum costs in the data of Statistics Netherlands. In this context, care should be taken in two respects.
First, the exact calculation of wage costs in the data of Statistics Netherlands may dier from UWV, for instance due to dierences in the reference date and the inclusion or exclusion of additional income like leased cars or compensation for travel costs. This in turn implies the presence of measurement errors in the data from Statistics Netherlands, causing some employers to be wrongly classied as small or large. To shed more light on the potential impact of measurement errors, we can however merge the rm data for 2009-2011. We then nd about 0.5% of the small rms to be wrongly classied as large, and the percentage of large rms that wrongly classied as small to decrease from 6.4% in 2009 to 4.6% in 2011. In light of these small fractions, we do not expect a large estimation bias. If anything, we would underestimate the potential eects of the removal of experience rating for small rms because some of the classied small rms are actually experience rated and vice versa.
Second, rms in the data from Statistics Netherlands may consist of dierent plants with distinctly experienced rated premiums. An example is a large chain of supermarkets in the Netherlands. Statistics Netherlands merges these supermarkets to one large rm, while UWV regards them as separate entities with dierent risk premiums. To solve this matter, we restrict our analysis to rms with single plants. 5 As a result, we lose around 20% of the rms and 30% of the workers in our sample. These are predominantly larger rms. Table 1 summarizes the main characteristics of the combined data sets from Statistics Netherlands. We only present the statistics for the selected sample of rms with a single plant. Recall that the data also include governmental agencies, as DI experience rating also applies to these employers.
According to the table, both the number of rms and the number of workers are decreasing over time. The number of workers is decreasing faster, leading to a decrease in the average rm size in our sample. In all years more than 80% of the rms pays the minimum premium. The average premium has decreased substantially after the extension of the sick leave benets and the DI reform in 2006, while the risk percentage is more slowly decreasing since 2005. The trade sector is the largest, followed by the industrial sector, health care and the business sector. In addition, the percentage of men is decreasing over time while the percentage of immigrants is increasing. Finally, note that the statistics on DI recipients only represent benets of individuals who were assigned to a rm. Over the years, we see a decrease in the percentage of individuals with DI benets, especially since the extension of the sick leave benets in 2005 and the introduction of the new WGA and IVA schemes in 2006. In line with the changes we discussed in the previous section on the experience rating system, this decrease stems from the more restrictive system denition of disability since then (see Van Sonsbeek and Gradus (2013) and Koning and Lindeboom (2015) ). Obviously, the experience rating scheme in the Netherlands aimed at an increase of preventative and reintegration activities. In line with this, one would expect a decrease in the inow into DI and an increase of the outow out of DI of those disabled workers that were assigned to rms. Our aim is to test whether experience rating had these intended eects on DI. 6 We will use a dierence-in-dierence approach that exploits the removal of experience rating for small rms in 2003. 7 Recall from Section 2 that several DI reforms took place after the introduction of experience rating in 1998. These reforms may have altered the eectiveness of DI experience rating. Specically, in 2005 the sickness benets period was extended to two years and the new DI scheme with two distinct schemes was enacted in 2006. It is likely that the reform in 2005 led to a lower DI inow rate, with DI recipients having more severe impairments compared to the period when the assessment of claims was performed after one year of sickness benet receipt, and the eligibility standards were less stringent. In addition, the introduction of a graduated DI system may have triggered complex behavioral responses among individuals see e.g. Autor and Duggan (2007) and Marie and Castello (2012) .
Since both these reforms in 2005 and 2006 have changed the size and composition of the DI inow substantially and may have aected small and large rms in dierent ways, the primary focus of our analysis will be on the time period from 1999 to 2004. 8 In these years, our treatment group consists of small rms for which experience rating was removed in 2003-2004. As an additional analysis, we will also present model outcomes for the period between 2006 and 2011. With experience rating being re-introduced for small rms in 2008, this means that the treatment group in this period consists of small rms that were not experience rated in the years 2006 and 2007. 6 Experience rating could also have unintended eects, like substitution to Unemployment Insurance (UI) benets, changes in hiring policies or an increase of rm exits. These eects are however beyond the scope of the current paper.
7 Although there are two distinct experience rating systems for small and large rms, the use of regression discontinuity designs to estimate the impact of experience rating is not straightforward in the current context. In particular, rms in a close interval around the threshold can switch from being classied as small to large, or reverse. 8 To clarify this point, consider the extension of the sick leave extension that occurred in 2005. According to Kok et al. (2013) , small rms responded to this change by increasing private insurance, whereas larger rms did not. This renders it likely that the decrease of DI inow due to the extension of sick pay was higher for large rms than for small rms. As we cannot rule out that this asymmetric eect has accumulated over time, our primary focus will be on the period before 2005.
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Identication issues
The research design for both the inow and outow model essentially relies on three identifying assumptions. First, the dierence-in-dierences setup assumes that the outcome measures of treatment and control group share a common time trend. Second, rms should not anticipate the wage costs threshold that determines the experience rating incentive. Finally, there should be no rms that switch between the treatment en control group over time.
To start with, the common trends assumption implies that sick or disabled individuals who were employed at a small rm respond similarly to calendar time eects as individuals who were employed at large rms. As an eyeball test on this assumption, Figure 5 explores the evolution of DI inow and DI outow as pre-treatment trends. The upper panel portrays the inow into DI as a percentage of the total numbers of workers for small and large rms in the years 1999-2004. Before the reform, we observe similar trends in inow.
Similarly, the lower panel of Figure 5 shows the survival curves of exits from DI by year of inow DI and size of the rm. For all cohorts except the 2000 cohort, we observe lower exit rates for individuals who worked at small rms, compared to those who worked at large rms at the start of their DI spell. The dierence in exits between individuals of small and large rms seems to increase with respect to the elapsed duration in DI. For all cohorts that we follow, dierences between the survival curves are not statistically signicant, suggesting that the common trends assumption is not violated. Nevertheless, more formal robustness tests are needed on time trends in DI inow and outow. In our analysis, we will do so by formulating a placebo test and by using samples of the treatment and control groups with more similar employer sizes.
Our second assumption is that rms do not anticipate the wage costs threshold that determines the size of the experience rating incentive. Anticipation eects would occur if rms keep the wage costs just below the threshold to avoid experience rating, or reverse. We argue that such eects are unlikely to exist, since the threshold is set in the year before the actual year of experience rating and it applies to the wage costs of two years ago. Moreover, the removal of experience rating for small rms in 2003 was announced in July 2002. Large rms were thus not able to decrease their wage costs to escape from experience rating. This is conrmed by Figure 6 , which displays the distribution of rms with total wage costs around the threshold of experience rating. In particular, there is no evidence that the wage costs of rms concentrate just below the threshold value. We have also formally tested this with the discontinuity test that is suggested by McCrary (2008) . The null hypothesis of a continuous wage sum around the threshold could not be rejected for any year Figure 5 : Inow into DI, survival curves of DI outow by year of inow, stratied by size of the rm based on wage costs Figure 6 : Wage cost distribution of employers, stratied with intervals of e5,000 around the experience rating threshold, aggregated over 2003-2007 between 2001 and 2011, except for 2007. 9 Third, our estimation strategy assumes that rms are classied as small or large over a longer stretch of time. In practice, however, rms may switch from small to large in the next year, or reverse. In this respect, recall that the thresholds for experience rating are set with a time delay. Consequently, the ex ante incentive eect of experience rating will almost be equal for rms with wage costs that are just below and just above the threshold. With many rms close to the threshold that switch between experience rating statuses, one therefore may expect the eect estimates of experience rating to be biased towards zero. This eect particularly applies to rms with wage costs that are close to the threshold, as rms just below the experience rating threshold are likely to be subject to experience rating in the following year and vice versa.
To assess the size of a potential attenuation bias close to the threshold, Table  2 shows the percentage of rms that switched from one classication to another classication in the following year. The rst two rows show the percentage of small Only rms with a wage sum that diers less than e100,000 from the threshold and large rms that is classied at the opposite size in the following year. For small rms, this percentage is relatively small, at most 1%. We do observe a more substantial percentage of large rms that in the next year drop below the experience rating threshold, with 7.0% of large rms at maximum. When calculating the number of switches per rm, we nd the vast majority of rms never switches classication. Only 3.5% of the rms change from small to large or the other way around, and most of those rms only switch once (2.3%). We therefore expect that the bias of switching of rms is relatively small. If small rms take into account that they can be subject to experience rating the next year, or reverse, this would cause a small underestimation of the eect of experience rating. Table 2 also shows that yearly switches between rm statuses are much more prominent if we zoom into wage sums that dier less than e100,000 from the threshold value. About 20% of the small rms close to the threshold are classied as a large rm in the following year, whereas the opposite holds for about 27% of the large rms. If rms know that switching may occur, the experience rating system can be characterized as an incentive that gradually increases in force with respect to the wage sum of the rm. This implies that the experience rating incentive for rms just below the wage sum threshold would not dier substantially from the incentive of rms just above the threshold. This underlines the notion that a Regression Discontinuity design will probably underestimate the eect of DI experience rating.
DI inow model
So far, we have discussed the assumptions that are needed to hold for our dierencein-dierence design. We will next present the empirical specication that is used to implement this design, using DI inow and DI outow as our outcome variables of interest.
As the experience rating incentive is directed to individual rms, we aggregate the individual data on DI inow at the level of individual rms. An alternative would be to estimate an indvidual duration model for the time until inow into DI. The main disadvantage of this approach is that we do not observe employment before 1999. This implies that we would have to estimate the model on a stock sample, which could lead to biased estimates. 10 We thus dene the inow y inf low jt as the fraction of workers who worked for rm j in the year of risk (t − 1 before 2005, t − 2 after 2005), entering DI in year t. With the dependent variable that is expressed as a fraction of the workers per rm, we propose the fractional probit estimator described in Papke and Wooldridge (2008) that incorporates the longitudinal nature of the data. This essentially implies that the eect of the removal of experience rating is identied from 'within-rm' variation. We estimate the model using the pooled Bernoulli quasi maximum likelihood estimator as described in Papke and Wooldridge (2008) . This estimator assumes a conditional mean of the following form
where Φ is the standard normal cumulative distribution function and ρ j is a rm eect that is assumed to follow a normal distribution, conditional on the regressors S s jt , D jt , X jt and µ t . 11 α is a constant and the variable D is our treatment dummy: this variable is equal to 0 if the rm is classied as large in all years, as well as for rms that are classied as small in the years from 1999 to 2002 (before the removal of experience rating). Note that in the additional analyses for the period after 2005, the treatment variable is set to 0 from 2008 to 2011 (after the re-introduction of experience rating). Consequently, D jt is set equal to one if the rm is classied as small between 2003 and 2007 and was not subject to experience rating.
Vector X jt contains both rm characteristics (dummies for sector, average wage) and characteristics of the workers of the rm (average age, percentage of men, percentage of immigrants). Recall from Section 3 that in 2004 the threshold value of wage sums for small versus large rms was increased from 15 to 25 times the average wage per worker. In our analysis, we therefore dene 'medium-sized rms' as rms that have a wage sum that exceeds 15 times the average wage and is smaller than 25 times the average wage. For both small rms with a wage sum which is smaller than 15 times the average wage and medium-sized rms, we estimate control dummies S 1 and S 2 . The time trend µ t is specied using dummy variables for every year. This vector controls for calendar time variation in inow probabilities and is identied by the control group of large rms. S s j , D j and X j are the time-averages of S s jt , D jt and X jt for rm j.
In our regression we cluster the standard errors at the level of the rm and obtain them using 500 bootstrap replications. Unfortunately, at this moment there is no validated method to estimate the fractional probit model on an unbalanced sample.
We therefore estimate the model on a balanced sample of rms. 12
DI outow model
To estimate the eect of experience rating on DI outow, we use data on the level of the individual workers instead of rms. We thus avoid losing individual information on DI durations that would occur if we aggregate the outow to the level of rms. We model the duration of DI benets on a ow sample of individuals entering DI, by using a hazard rate model, using a Cox proportional hazard specication that can be estimated with standard Maximum Likelihood techniques:
where y outf low ijτ,t denotes the outow hazard on day t for an individual i who entered DI at calendar time τ and worked for rm j before entering DI. λ(t) represents the duration dependence in outow from DI benets. Again we include two rm size dummies S s jt to control for the size of the rm (based on the total wage costs), as well as dummies for the year of inow µ τ . X ijt includes both rm characteristics (i.e., sector and average wage of the rm) as well as worker characteristics (i.e., gender, immigrant, wage categories, region and household status). We allow the potential eect of experience rating to vary with respect to the DI duration, allowing for distinct treatment eects in the rst year of DI benet receipt (D 1st jt ) and the second year of DI benet receipt (D 2nd jt ). 12 We did estimate the fractional probit model on the unbalanced panel following the method proposed in Wooldridge (2010) . The main conclusions do not change when using these estimation results.
6 Estimation results 6.1 Baseline specication Table 3 shows the main estimation results for the fractional probit model for DI inow, which is measured as a percentage of the workers at the rm (see columns two and three, respectively). The full table with all coecient estimates can be found in appendix to this paper. The table shows that the removal of experience rating increased DI inow in the period prior to 2005. The implied average partial eect of experience rating for small rms in this period is equal to an increase of the annual DI inow rate with 0.00051. With an average annual DI inow rate for small rms that was equal to 0.0074 before the removal of experience rating, this implies a relative increase of 7%. This eect corresponds to about half of the size of the eect that is found by Koning (2009) and Van Sonsbeek and Gradus (2013) . One explanation for this dierence may be that the eects of experience rating are smaller for the treatment group of small rms than for the control group of large rms. Like Koning (2009) , one may also argue that rms typically responded to unanticipated increases in premiums, rather than that they were fully informed and anticipated the incentives. 13 Unanticipated eects may have been particularly important in the rst years of experience rating.
When taking a broader perspective, our results are comparable to results of Campolieti et al. (2006) and Hyatt and Thomason (1998) that are obtained for Workers' Compensation in Canada. Moreover, the coecient estimates of the control variables are in line with expectations (see appendix A). That is, rms with older workers, a lower average wage and in the sectors construction and transport have a higher inow into DI.
As to the estimation of eects on DI outow, recall that we use the data on the individuals who entered the DI scheme between 2001 and 2004 and can be assigned to a particular rm and estimate the DI duration using a Cox proportional hazard specication. The resulting coecient estimates are given in columns four and ve of Table 3 . Loosely speaking, the coecient values that are presented in the fourth column can be interpreted as a percentage increase or decrease in the exit rate out of DI. Again, the full table that includes all estimated coecients can be found in the appendix to this paper.
In line with expectations, the coecient values of the removal of experience rating on DI outow are negative. This implies that the removal of DI experience rating decreases the probability of an exit from DI, and thus increases the DI duration. Still, Table 3 : Fractional probit estimations (quasi-MLE) for the fraction of workers per rm that is awarded with DI benets (2001) (2002) (2003) (2004) we only nd a signicant impact for the rst year of DI benet receipt. Our impact estimates correspond to a decrease in the DI exit probability with 3.0 percentage point after one year (from 24.7% to 21.7%) and with 4.7 percentage point after two years (from 34.1% to 28.4%). These results roughly correspond to Van Sonsbeek and Gradus (2013) , who nd a positive, borderline signicant eect of experience rating on DI outow. According to our estimates, we also nd individuals who worked for small rms are less likely to exit DI. Arguably, small rms may have fewer possibilities to arrange work adaptations or to nd job opportunities elsewhere. Conditional on work resumption, the probability of employment at the previous employer is about 50%. Finally, the control variables of the DI outow model are again in line with expectations: older individuals, women, immigrants, individuals with a low previous wage, single parents and individuals without children are less likely to exit DI.
With the individual information of employed workers and DI recipients, we are able to stratify the eect of experience rating with respect to various worker characteristics. In particular, Table 4 shows the coecient estimates of the removal of experience rating for individuals with dierent degrees of disability and for dierent levels of DI benets. The estimation results of the DI inow model show no signicant dierences in eects between worker groups, which is probably due to the fact that (share) variables are calculated per rm. As to DI outow, we nd the experience rating eect to be conned to partially disabled workers only. This suggests that the eects of experience rating are strongest for individuals with some job possibilities. Also, DI outow eects are larger for workers with low pre-disability 21 wages. 14
Robustness analyses
In this subsection, we assess our estimation strategy for both DI inow and DI outow eects in more detail. The results of the corresponding robustness analyses are presented in Table 5 . First, we focus on the selection of rms that is used in our analyses. So far, we have restricted our sample to rms with one plant only, so as to exclude rms for which we cannot recover whether they were experience rated or not. As a robustness check on the DI inow and DI outow model, we therefore expanded our sample with rms that have multiple plants. We do so by aggregating the wage costs for rms with multiple plants. We next assume that the total wage costs determine whether the plants of these rms are experience rated, or not. As the rst lines of Table 5 show, adding rms with multiple plants to our data in this way does not change our estimation results for both models substantially.
Second, our estimation strategy relies on the assumption that small rms, i.e. those without experience rating in 2003 and 2004, share a common trend with large rms. Although our graphical analyses in the previous section did not reveal substantial dierences in the trends between small and large rms, we can also perform formal analyses by adapting our sample of rms and adapting model specications. One simple test on the common trends assumption is to exclude rms with wage costs which are far from the experience rating threshold. We do so by only including rms with more than ve and less than 250 workers. We thus relax the common trends assumption, since rms in the treatment and control group become more comparable. Table 5 shows that the coecient estimates decrease somewhat if we exclude rms with less than 5 workers and also those with more than 250 workers. The coecient estimates for the DI outow model do not change signicantly.
As another robustness check on the common trends assumption, we also performed a placebo test on the experience rating incentive. That is, we pretended that the removal of experience rating for small rms occurred in 2001 instead of 2003. 15 We thus created a placebo dummy which is equal to one if the rm is small in the years 2001 or 2002. We substitute the treatment variable by the placebo variable and re-estimate our model forms for the years 1999-2002. For both outcome measures, Table 5 shows that this yields insignicant estimates for the placebo variables. This again lends credence to the common trends assumption.
Third, one may argue that the impact estimate of experience rating on DI outow can be considered as a lower bound. Higher DI inow rates for the treatment group of smaller rms may have aected the composition of DI recipients, with the additional inow consisting of individuals with better job prospects and, consequently, higher DI exit probabilities. We test for the potential importance of these compositional eects by concentrating on a stock sample of individuals who entered DI before 2003, which is the year the reform took place. As the fourth panel of Table 5 shows, this yields substantially stronger impact estimates of experience rating on DI outow. From this, we conclude that compositional eects do attenuate the impact of experience rating on DI outow levels.
Fourth, we investigated the pattern of DI outow eects with a more rened specication of incentive eects, using intervals of six months instead of one year of DI benet receipt. We then nd signicant and similar eects on outow for the rst one and a half year after DI inow. Experience rating eects become insignicant in the second half year of the second year, suggesting that, over time, the impact is hump-shaped.
Finally, we re-estimated the DI inow model with individual instead of rm data, while using a logit specication. When interpreting these ndings, one should take in mind that we do not control for the employment duration of workers. The lower part of Table 5 shows the coecient estimate of the removal of experience rating that follow from this strategy. In particular, we then nd that the removal of experience rating increased DI inow by roughly 15%. This is more than two times larger than , 1999-2002 the fractional probit estimate. One explanation may be oversampling of individuals from (very) large rms, casting more doubt on the common trends assumption. We therefore repeated the estimation without individuals from very small rms (less than ve workers) and large rms (with more than 250 workers). As a result, the estimated eect signicantly reduces in size and does no longer signicantly dier from the estimate based on rm level data.
Additional analyses
The eect of premium caps So far we have assumed that the eect of experience rating does not depend on the level of the experience rated DI premium, but applies to all rms in the control group equally. However, we explained earlier that premia are capped at minimum and maximum rates, causing experience rating incentives along the premium distribution to dier at the margin. In particular, rms with premiums that are capped at the maximum premium do not have an incentive to curb new DI inow. To estimate the importance of adverse eects of the maximum premium, we calculated the experience rated DI premium rates for rms in our sample. 16 This sample does not include the treatment group of small rms that were not experience rated in 2003 and 2004; for this group, we estimate a separate dummy. If rms are aware they are paying the maximum premium, one would expect experience rated rms paying the maximum premium to have higher DI inow rates and lower DI outow rates than those rms that pay premiums below the maximum.
Clearly, the eect of paying the maximum premium on DI inow and DI outow is subject to endogeneity bias. That is, rms with little prevention and reintegration activities have higher DI risks, higher corresponding DI premiums and thus a higher likelihood of paying the maximum premium. To avoid this endogeneity problem, we estimate model specications for DI inow and DI outow that condition upon the initial DI risk of a rm. More specically, we include a (third order) polynomial of DI risks in our models. The impact of the maximum premium can thus be identied as a Regression Discontinuity eect at a certain level of the DI risk. Table 6 shows the estimation results that follow from this estimation approach for both the DI inow model and the DI outow model. For the DI inow model we nd a strong discontinuity eect for experience rated rms with maximum premiums. This impact is substantial when compared to other estimates, but one should take in mind that only a minority of rms pays the maximum premium. Accordingly, local treatment eects will only apply to a specic group of rms as well. In line with our earlier results, we also nd DI inow rates to be higher for the group of rms that is not experience rated. As to DI outow, Table 6 also shows disincentive eects of the maximum premium. These eects are comparable in size to the eect of the removal of experience rating.
Experience rating eects after 2005
We argued earlier that the reforms after 2004 have changed the size as well as the composition of (new) DI recipients in ways that may well have been dierent for the treatment and control group of rms. For this reason, we restricted our analyses from 2001 to 2004. Still, we also argued that we are able to perform a similar DiD analysis for the period between 2006 and 2011, which includes the re-introduction of experience rating for small rms in 2008. In this context, the treatment is thus dened as the absence of experience rating in 2006 and 2007. As the common trends assumption may well be more restrictive in the period after 2005, estimation results should be taken with caution (see Section 5.1). When interpreting this nding, recall that the DI scheme and the incentive of DI experience rating diers between the periods before and after 2005 at least in three ways. First, in the new DI scheme that started in 2006 experience rating no longer applies to individuals with a disability degree of less than 35%, as these are excluded from DI benets in the new scheme. It is likely that this change has increased the share of workers in DI with bad job prospects. Second, in 2005 the period of continued wage payments during sickness was extended from one to two years. This reform may well have decreased the (additional) eect of experience rating as well, as re-employment probabilities usually decrease over time. Third, both the range of the experience rating premiums as the level of the maximum premiums decreased substantially after 2005 (see Figure 3 ), causing the eective impact of the experience rated premium on the employers wage costs to decrease accordingly.
With this in mind, the pertaining question is how changes in the size and composition of the DI inow since 2005 have aected the impact of experience rating. To shed light on this question, it is instructive to re-estimate our benchmark model for the pre-2005 period for the sample of workers that would still be entitled to DI benets in the post-2005 period. Stated dierently, this means that in our sample we should exclude workers that would no longer have been entitled to DI benets in the post-2005 period. These are workers with disability degrees below 35% of their Exclusion DI spells <=35% 0.0005** (0.0001) -0.106** (0.034) 0.016 (0.034) Expansion sick leave period, >35% 0.0003** (0.0001) -0.047 (0.034) 0.084** (0.040) Every cell represents a dierent estimation. Estimations include the same control variables as in the main analysis. * signicant at a level of 10%, ** signicant at a level of 5% pre-disability wages and workers that leave DI benets in the rst year of benet receipt.
When following the above strategy, we obtain coecient estimates for the DI inow and DI outow model that are presented in the lower panel of Table 7 . According to the table, the exclusion of workers with disability degrees below 35% does not signicantly aect our model estimates for the DI inow and the DI outow model. When excluding workers with DI spells that are shorter than one year, however, the eect estimates for the pre-2005 period become signicantly smaller. The average partial eect on DI inow drops from 0.0005 to 0.0003, whereas and the eect on DI outow in the rst year becomes insignicant. This suggests that the lower impact of DI experience in the post-2005 period is partially due to the extension of the sickness period that precedes DI. 17
Conclusion
This paper studies the eect of rm experience rating on DI inow and DI outow in the Netherlands, using matched rm and worker data. We exploit the removal of experience rating for small rms in 2003, allowing us to use a dierence-in-dierence design on matched administrative data sets covering the majority of Dutch rms and their workers. Our focus is on the period until 2005, as there were other reforms in 2005 in 2006 that may well have aected small and large rms in dierent ways. In particular, in 2005 the sickness benet period that precedes DI claims was extended from one to two years and in 2006 the disability scheme was split in separate schemes for permanently and fully disabled individuals and partially and/or temporary disabled individuals.
Our main nding is that the removal of experience rating in 2003 increased the DI inow for small rms by about 7%, whereas DI outow of individuals from small rms decreased by about 12%. As to DI inow, our results are about half the size of the eects on inow found by Koning (2009) and Van Sonsbeek and Gradus (2013) . Moreover, there is strong evidence that the decrease in DI outow for the treatment group of small rms is conned to partially disabled workers and workers with relatively high DI benets. Interestingly, we also nd evidence that the cap that was used for experience rated premiums had substantial disincentive eects. That is, rms paying the maximum premium had higher DI inow rates and lower DI exit rates, suggesting that they respond to the absence of prevention and reintegration incentives (at the margin).
We also have broadened our perspective by assessing the specic context that may or may not have contributed to the eectiveness of experience rating. To do so, we have estimated our model for the period after 2005, exploiting the reintroduction of experience rating for small rms in 2008. We then nd no evidence of experience rating eects, neither on DI inow nor on DI outow. To investigate the potential role of post-2005 reforms in explaining these outcomes, we re-estimated our benchmark model for the pre-2005 period without workers that would no longer have been entitled to DI benets in the post-2005 period. Based on this analysis, we argue that particularly the extension of the sickness benet period to two years has lowered the potential impact of experience rating on both DI inow and DI outow.
A Appendix: Full estimation results of baseline specications Table A1 : Fractional probit estimations for the fraction of workers per rm that is awarded with DI benets (2001) (2002) (2003) (2004) 
